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Abstract 

Biologies are highly specific and exhibit few problems in regard to overdosages. In 
clinical practice^ induction schemes with an initial loading dose and a subsequent lower 
maintenance dose have been established and are of higher efficacy for psoriasis than 
starting directly with the maintenance dose. As obese patients sometimes respond less 
well to standard dosages, increases of the maintenance dose, but not the loading doses, 
have been tried with variable success. In our study, we increased the loading (160 mg 
instead of 80 mg) but not the maintenance dose of adalimumab in an obese patient with 
severe psoriasis resistant to previous biologies and methotrexate. Within 12 weeks, both 
PASI (1 1 to 1,6) and DLQI (22/30 to 5/30) decreased. This strategy might be an effective 
and less costly alternative to doubling the maintenance doses, and could be further 
evaluated for psoriasis patients refractory to previous treatments. 



Introduction 

Biologic agents specifically target cytokines or surface structures to counteract 
pathogenic immune activation. Due to their high specificity, they usually neither exhibit 
organ toxicities nor inhibit other processes or interact with other drugs, even in high 
dosages. Apart from the standard dose recommendations, as determined in phase II and 
III studies, our knowledge of alternate dosing for higher efficacy in special situations is 
still scarce. Obesity is a common factor held responsible for compromised efficacy of fixed 
dosed biologies such as etanercept versus weight-based dosed medication such as 
infliximab, probably due to a higher distribution volume with decreased concentrations of 
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the biologic agent [ 1 ]. Adalimumab in a dosage of 40 mg weekly versus biweekly has been 
shown to have an increased efficacy in patients with psoriasis previously treated with 
other biologies [2], Alternatively, some experts have used doubled maintenance dosages 
of adalimumab 80 mg biweekly for obese patients [pers. comm.]. However^ this strategy is 
very costly and, in our hands, has not proven particularly effective* although systematic 
studies are lacking. However, because these drugs target dynamic immunologic processes, 
modification of doses at critical time points, e.g. at the beginning of therapy, might yield 
higher efficacy than elevation of maintenance doses. Hence, we increased the induction 
dose instead of the maintenance dose of adalimumab in an obese patient with severe 
psoriasis previously treated with other biologies. 



Case Presentation 

A 49-year-old Caucasian male with obesity (BMI 34.4) and arterial hypertension presented with a 
32-year hislory of severe plaque-type psoriasis associated since 3 years with psoriatic arthritis. 
Previously, the HLA-Cw6-positive patient had initially been successfully treated with the weight -based 
dosed efalizumab, but in 2007, he was eventually switched to etanercept 2 x 25 mg weekly because of the 
development of psoriatic arthritis. Ahhough a decrease of the arthritis pain was noted, the PASI 
response was not satisfactory and the patient gained 12 kg in weight. Instead of etanercept, methotrexate 
15 mg S.C. once a week was started; but PASI increased further to a score of 13 J within 2 months. At 
this time point, infliximab 5 mg/kg body weight i.v. was introduced and combined with methotrexate 
7,5 mg^ however, PASI50 was not reached after 12 weeks, and infliximab was stopped again. 

Based on the patient's w^ish, we restarted efalizumab with subsequent reduction of PASI down to 2 J 
until April 2009. Howrever, as efalizumab was drawn back from the market due to reports of progressive 
multifocal leukoencephalopathy, a change of treatment was required. Therefore, in April 2009 
ustekinumab was started at a dosage of 90mg s.c, as recommended for patients heavier than 100 kg. 
The patient's PASI increased from 2.1 to 1 1 f fig, 1 ) within 14 weeks, and thus his impairment of quality 
of life reached a levd of desperation, and he injected 1 5 mg methotrexate at week 1 4 on his own 
initiative. Finally, we considered a switch to adalimumab. For this agent, the induction dose seems to be 
especially important, as patients started on 40 mg s.c*, such as for treatment of psoriatic arthritis, show 
inferior 12- week PASI75 responses [3, 4J to induction doses of 80 nigsx. [51 However, weight-adapted 
treatment protocols in regard to the induction dose do not exist yet. therefore, we started a therapy 
with adalimumab with a doubled loading dose of 160 mg in August 2009 ( fig, 2 ), fbUow^ed by a second 
dose of 80 mg sx. two weeks later, and continued with the normal maintenance dose of 40 mg sx. 
biweekly. This dosing protocol is effective for the treatment of Crohn's disease [6]. Within the following 
12 weeks, both PASI and DLQI decreased significantly tfig, 3) {1 1 to L6 and 22/30 to 5/30, 
respectively). 



Comment/Discussion 

In clinical practice> fixed dosing of biologic agents as opposed to weight-based dosing 
seems to be relevant, especially in overweight patients. The suspicion that a drug dose 
optimized for the typical 70-kg patient might be insufficient for a 120-kg person, for 
example^ is obvious, and has been shown for etanercept [7] and alefacept [8], but is not 
yet clearly proven for adalimumab nor ustekinumab. Although a consensus might be 
easily found that biologies must be adequately dosed in special situations, such as in obese 
patients or in patients previously treated with other biologies, it is not clear whether this is 
crucial during the induction phase or in the maintenance phase of therapy. Because 
pathologic immune responses can be self-perpetuating processes [9, 10], it could be a 
sensible strategy to not only dampen the target cytokine with biologies, but also try to 
inhibit it as much as possible, especially at the beginning of therapy. Accordingly, 
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strategies with an early higher dose followed by lower maintenance doses have made their 
way in daily clinical protocols such as for adalimumab or infliximab. However, if early 
inhibition is more important than the maintenance dose, then we might be better advised 
to increase the starting dose in obese patients rather than the maintenance dose, such as 
in our indicator patient, in the hope that the pathologic immune response might be 
terminated early on. 

Biologies are not easily overdosed, as complete inhibition of the target cytokine or 
surface antigen is the therapeutic goal already at recommended doses. Their immunologic 
specificity is high, so that even at extreme doses, unwanted inhibition of, i.e, other 
cytokines, is not to be expected. In addition, in case overdose-induced side effects should 
occur, e.g. cardiac failure at 10 mg/kg infliximab [ 1 1 ]> it might be better to overdose at the 
start and expect adverse reactions at the beginning of the therapy rather than run the risk 
of partly unknown insidious chronic changes that could result from long-term overdosing 
of biologies. On the contrary, underdosing of biologies might be much more problematic 
because of the induction of neutralizing antibodies [12] that have also been shown to 
hamper the long-term efficacy of adalimumab [13, 14], A limitation to our observation is 
that we do not know whether the patient would have had a satisfactory response to the 
normal loading dose of adalimumab, but on the basis of the patient's history and our 
experience with other patients with a similar profile of overweight and/or previous 
biologic therapies, we expected a further treatment failure with adalimumab in the 
normal dose. In addition, whether nonresponse to the normal induction scheme with 
subsequent increased induction dose as described here would lead to the same result 
remains unknown. Taken together, our overweight patient with severe psoriasis and 
previous biologic therapy had a good clinical response to a doubled loading dose of 
adalimumab as used for Crohn's disease, while maintenance doses were not altered. This 
is a strategy that could be further evaluated for obese psoriasis patients refractory to 
previous treatments^ including other biologies. 
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Fig, 1. Patient before treatment with adalimumab. 
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Fig , 2, PA SI and DLQI score during treatment with adalimumab. 
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Fig, 3 , Patient alter 12 weeks of adalimumab with adapted induction dose. 
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